Procaine as a substrate and possible allosteric effector of cholinesterases.
The local anaesthetic procaine showed the properties of an allosteric effector of bovine erythrocyte acetylcholinesterase at low ionic strength; it antagonised inhibition of substrate hydrolysis caused by decamethonium, decreased the rate of ageing of isopropylmethylphosphonyl-acetylcholinesterase, increased the rate of decarbamylation of dimethylcarbamyl-acetylcholinesterase, and interacted synergistically with the nucleophilic alcohol 3,3-dimethyl-1-butanol in the acceleration of decarbamylation. These allosteric effects almost completely disappeared as the ionic strength was increased to a physiological level, and they could not be demonstrated at the physiological ionic strength with membrane-bound human erythrocyte acetylcholinesterase. There was no evidence of significant cooperativity in the binding of procaine to the enzyme, nor in the binding of the substrate acetylthiocholine in the presence of procaine, contrary to reports in the literature for other sources of acetylcholinesterase. Procaine was not hydrolysed by acetylcholinesterase (EC 3.1.1.7) although it is a substrate for serum cholinesterase (EC 3.1.1.8). The possibility that the results at low ionic strength can be explained on the basis of procaine binding to the active site of acetylcholinesterase (at low concentrations) and also to a peripheral allosteric site (at higher concentrations) is discussed. The results confirm the complexity of the kinetics of acetylcholinesterase, and extend the range of compounds with the ability to modify rates of decarbamylation and ageing.